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Abstract 



PURPOSE:To provide a single-layer, half-tone phase-shift mask which can reduce manufacturing processes and 
the occurrence of defects, control the amount of phase shift, and control light intensity transmittance to the 
appropriate value and a method for manufacturing the same, 

CONSTITUTION:A single-layer.-half-tone phase-shift mask comprises a substrate 10 and a single semishielding 
layer 22 serving also as a shifter layer formed on the substrate and having semishielding films formed In a desired 
pattern, the semishielding films being made from a material with a complex index of refraction whose real and 
imaginary number parts can be varied depending on the film-forming conditions of CVD method. A method for 
manufacturing the mask comprises a process in which, using on the substrate the material with a complex index of 
refraction whose real and imaginary number parts can be varied depending on the film-forming conditions of CVD 
method, semishielding films are formed from the material using CVD method and a single semishielding layer 
serving also as a shifter layer is formed by the selective removal of part of the semishielding films. 
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t^mmmi^ 1 2 <£M^ufc)t©(tiffl*x m^i£ 1 8 0 
[ 0 0 4 4 ] 1^. Si 0ji^mmTi>tci^<DmmiJ7.R 

tfCVDShUT. TEOS. OMCTS (S 

±40 (CH3) a) ^ HMDS (SizO (CH3) b) 

C V D S$:0>|^s-r 5 C i: *5T- 1 S o 

[004 5] (siMfiaj 5 ) mmm 5 ti*5v>Ttt. 
ifcs^t). i|ije?fciii*flifi)t-rs«j|Eti:LT. sic* 

[0 0 4 6] S i CA»4);^S4iig?tMtts WT©:S»T- 

SiCl4/C3H8/H2 

S iHC la/CjHg/Ha 
S i C I4/CH4/H2 
S i H^y^ C3Hgy/'H2 
S iH4/C2H4/H2 

SJg : 10 0° C~8 0 0° C 
jEE;b : 1 x 1 0-2- 1 x 1 Qsp a 
<fc?3jf*U<<±lxl02~lxl05Pa 
[7*7 C V D ^fefc i S m^SfSSrfiJffl] 

SizHfi/Si (CH3) H3/C2H2 
[ECRX^X^CVDffi] 

S i H4/CH4/H2 

S iH4/C2H4 

S iH4/CzH4/H2 

i^-V^yh: SiC 



7 V->* 



[0 0 4 7] ^m^tifzsi cti^ibm^^&^m 

{±. CF4. CHF3, C2F6. C3F8. SFefeSl'vJi 
NF3l^Oa:«;;^>^5tfX*3iy^-Vi/hi:U. Ar* 

[0 0 4 8] S iH4/C2H4/H2:ifXS:ffifflb. 
TXECRX^XvCVDStrS i C*»c,j5ES4iilM5 
WTCrv-rSafSMsfefr (S iH4/C2H4©:tf 

xetj&si^^^fb) t:t:^Kbfc. 

S iH4/C2H4=5~l 0/2. 

5 ~ 1 0 seen 

RF.'^'?— : 3 0 0~9 00W 

&±i : 0. 4x10 -2~ 5. 3x10-1 Pa 

[0 0 4 9] 0s.m^titzSici?f>&^^m^m(D 
(n. k) ®K^*0 6 tg^xi-. mmmitmmic. it 

^Jg;S31^T*iF«)gt^bT*>lt«^ S; (4) *^f>ki: 

^ ft tufc^«® C V D d ® S i C 

UiP*.. itijS*^«2 OijgjSbfc^Ciiiffli: 
iteiSii^^l 2S:;giibfc^fc©CiffiS. «<J;t«l 8 OJK 

[0 0 5 0] W±> »t bV>|^lifi»jt:S^#*:^gS©* 

iiJi^bfeA^x 2ti^«g{±^*x?)©«itee<Jt:Rg^^ixst» 

Kjn{5r3& stfiEt * ffi v> s d *stf # 4, 

[0 0 5 1] 

[^W©am] *lSM©#«>'N-7 h— >:)^s;fiLffli^7 
b^Xi^SV-f©f^S:>5St<tnKx f^S!iXg*gO«t- 

iB)1-SCi:*ST-?S. 2Xg©J5K]PXS-?'^<>5^>^X 

i>7 ^^x^#fsr^•^rx-^^tl^^B*ffl^^T*^W© 

[0 0 5 2] *fc. i|iilK>tlg|*fll^rs»*4* S i O, 
Nyx SiO. Si Ox. S iNxXttS i C^A^^SS? 

{jiffl^YbM2iV?fc^«SiS*©^«©tt£jS«%(HC*J 
nrz>z.\Li^X%Z>, SC»±, c:*v«)ffl»*4ip?>CVD 

Sl^jfi>tffli:tt«i:i:©P^©S5«;t)4i§<«}f -ra C i:*^ 
T-t. ^fiX^7X«cH^«^f3Ci:ASRIS6i:*5o MC 
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[0 2] SiH4/N20Oj!J;Xflt«&ai^C?^t-S. Ai^ 

[03] S iOxNy©j^M3^f^4^fl:$*fci:^©ni: 

[04] SiOiNyOJ^M^Pf^gifll^-B-fcfc^^^.n 
fc n k ffi<iS:^f^-r ^ 7 T- S . 
[05] S iOx®*«M3fef**^<b;^**:i:t©ni:k 



[06] S i C®fi£M^{*^^<ti^-a-fci:#©ni:kcD 
[0 7] mk<DtiLmi^7 h-77.i/<D/^^->mW,(0mA 
[08] tia5ffl>'N-7 h->:^AiiLmi^7 y^7.i^0^^ 

^' - >«^®«SCfl«J*-SI5Brffl0t? S. 5 o 
[l^F^OSiW] 
1 0 

1 2 ^iSiiM^ 

2 0 

2 2 i^7^-mm^m^m 



[011 



[02] 



2 0 

22 y 12 



22 




Si Hv^NsOO) 



(B) 



S1K«/NcOa) 



246 365 633 t i * 

it ft A (nm) .e,S"^ - 
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9 A'-S^* 



ims] 



[114] 



S10»N 



(A==248nm) 



(n. k) Oftib 



T = 0.05 




3.0 



2.S 



2.0 



1.5 



1.0 



o,s - 





1.0 1.5 2.0 2.5 
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[06] [07] 




